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(54) LED BULB AND LIGHTING APPARATUS

(57) An object of the present invention is to provide
an LED bulb in which temperature of a lighting circuit is
suppressed from rising during lighting of an LED so that
life time of the lighting circuit is maintained without in-
creasing manufacturing cost of components. According
to the invention, an LED module 11 having multiple LEDs
surface-mounted thereon is mounted in a heat dissipat-
ing unit 12. Heat generated by the LEDs is dissipated
through multiple heat dissipating fins 18 of the heat dis-
sipating unit 12. A glove 14, covering the LED module
11, radiates outward radiant light from the LEDs. A light-
ing circuit 17 for lighting the LEDs is incorporated in an
inner hollow portion 23 of a cap 16 arranged on a side
opposite to the glove 14 of the heat dissipating unit 12.
Accordingly, the heat generated by the LEDs of the LED
module 11 is mostly dissipated by the heat dissipating
unit 12, thereby suppressing the temperature of the light-
ing circuit from rising.
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Description

Technical Field

[0001] The present invention relates to an LED bulb
which emits radiant light outward from an LED and also
relates to a lighting apparatus equipped with the LED
bulb.

Background Art

[0002] There is known an LED (electric) bulb in which
an LED (light emitting diode) module serving as a lighting
source is covered with a glove so as to provide an outer
appearance of a filament bulb. For the LED, as a tem-
perature thereof rises, an optical output becomes re-
duced and a life time is also shortened, so that it is re-
quired, for a lamp using an LED as the light source, to
suppress the temperature of the LED from rising.
[0003] Thus, there has been provided a known LED
bulb in which heat dissipation characteristics of the LED
could be improved without increasing the manufacturing
cost (for example, refer to Patent Document 1). Accord-
ing to Patent Document 1, a printed circuit board having
an LED mounted thereon is contained in a metal body
having a plurality of heat dissipating fins so that the LED
is mounted on the printed circuit board to be close to an
internal surface of the body, thereby allowing the heat
dissipating fins of the body to dissipate the heat of the
LED.
Further, a power source circuit (lighting circuit) generat-
ing an electric power for the LED is mounted and formed
in another printed circuit board arranged separately from
the above-mentioned printed circuit board to be disposed
in an inner hollow portion of the body.
Patent Document 1: Japanese Patent Laid-Open No.
2006-40727

Disclosure of the Invention

[0004] According to Patent Document 1, however,
since the lighting circuit is accommodated inside the ap-
paratus body, when heat generated by the LED is dissi-
pated through the heat dissipating fin to an external at-
mosphere, the heat is also transmitted to the lighting cir-
cuit included in the heat dissipating unit. Accordingly, the
temperature of components of the lighting circuit rises
during the lighting (glowing) time of the LED, and hence,
the life of the lighting circuit is significantly shortened. On
the other hand, in order to maintain the usable life of the
lighting circuit, it becomes necessary to use components
having a higher heat tolerance, which results in increas-
ing in manufacturing cost.
[0005] An object of the present invention is to provide
an LED bulb and a lighting apparatus in which the tem-
perature of a lighting circuit is suppressed from rising
during the lighting of an LED so as to preferably maintain
life of the lighting circuit without increasing cost of com-

ponents.
[0006] An LED bulb according to the present invention
includes: an LED module having a plurality of LEDs sur-
face-mounted thereon; a heat dissipating unit having the
LED module mounted thereon and dissipating heat gen-
erated by the LEDs through a plurality of heat dissipating
fins; a glove covering the LED module and radiating ra-
diant light from the LEDs to the outside; a cap arranged
on a side opposite to the glove of the heat dissipating
unit and having an inner hollow portion; and a lighting
circuit incorporated in the inner hollow portion of the cap
so as to light the LEDs.
[0007] In the present invention and the following inven-
tion, the definition and technical meaning of terms used
therein are as follows. A term "LED module" refers to a
light source unit in which a plurality of LEDs are surface-
mounted or mounted on a surface of a substrate in the
shape of flat plate. The LED module is arranged so that
one surface side having the LEDs surface-mounted ther-
eon is directed outward and another surface side of the
LED module is disposed in the heat dissipating unit.
[0008] A heat dissipating unit is a unit for dissipating
heat generated by the LEDs, is made of a metal member
having excellent heat conductivity, for example, and is
provided with a heat dissipating fin. A glove covering the
LED module radiates radiant light from the LEDs to the
outside.
[0009] A cap is arranged on a side opposite to the glove
of the heat dissipating unit. A lighting circuit for lighting
the LEDs is arranged in an inner hollow portion of the
cap and electrically connected to the cap.
[0010] According to the present invention, the lighting
circuit is arranged in the inner hollow portion of the cap,
so that a distance between the LED module and the light-
ing circuit is set longer, and accordingly, the heat of the
LED module is mostly dissipated through the heat dissi-
pating unit. Thus, the temperature of the lighting circuit
is suppressed from rising and the life time of the lighting
circuit can be elongated, leading the reduction of manu-
facturing cost.
[0011] In the above invention, it may be desired that
the LED module is disposed on the glove side of the heat
dissipating unit in a manner contacting a surface portion
of the heat dissipating unit, and the heat dissipating unit
is formed with a line-through-hole having a size sufficient
for allowing at least a line extending from the LED module
and connected to the lighting circuit to pass through this
hole.
[0012] Herein, the expression "disposed in a manner
contacting with the heat dissipating unit" means that a
contact area therebetween is enlarged in the arrange-
ment so that heat generated by the LEDs of the LED
module is readily transmitted to the heat dissipating unit.
An insulating material is disposed in the line-through-hole
of the heat dissipating unit so as to arrange the line. The
expression "a size sufficient for allowing a line to pass
through the hole" means a size which ensures insulation
between the line and the heat dissipating unit.
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[0013] According to this structure, the lighting circuit is
disposed in the inner hollow portion of the cap, and ac-
cordingly, the hollow of the heat dissipating unit can be
formed with the line-through-hole having the size suffi-
cient for allowing a line connecting the LED module and
the lighting circuit to pass through the hole. Accordingly,
the heat dissipating area of the heat dissipating unit can
be enlarged to thereby improve the heat dissipation effi-
ciency of the heat dissipating unit.
[0014] In the above invention, it may be desired that
the heat dissipating fins are formed so as to extend ex-
ternally in a radial pattern from the center of the heat
dissipating unit, and the heat dissipating unit has a portion
adjoining the heat dissipating fins having a convex shape
projecting on the cap side toward the center of the heat
dissipating.
[0015] Herein, the expression "the heat dissipating fins
extend externally in a radial pattern from the center of
the heat dissipating unit" means that the heat dissipating
fins, arranged in the central part of the heat dissipating
unit, are arranged so as to extend externally in a radial
pattern from the base end of the heat dissipating fin on
the central axis side of the heat dissipating unit.
[0016] The expression "a portion of the heat dissipat-
ing unit adjoining the heat dissipating fin" means a portion
on the side of a heat dissipating plate on which the LED
module is mounted in a contacted manner. The expres-
sion "a convex shape projecting in a direction of the cap"
means a substantially pyramidal configuration in which
the central portion gradually protrudes in a direction of
the cap.
[0017] In this way, the heat dissipating fins are formed
so as to extend externally in a radial pattern from the
center of the heat dissipating unit, and the heat dissipat-
ing unit having a portion adjoining the heat dissipating
fin so as to provide a convex shape projecting on the cap
side toward the center of the heat dissipating unit. Thus,
the flow of air circulating through the heat dissipating fins
becomes smoother, thus improving the heat dissipation
efficiency.
[0018] In the above invention, it may be desired that
an insulating unit having an inner hollow portion is ar-
ranged between the heat dissipating unit and the cap,
and a groove, with which an end of the heat dissipating
fin is engaged, is formed in a tip end of the insulating unit.
[0019]  Herein, the expression "insulating unit" means
a member for ensuring insulation between the heat dis-
sipating unit and the cap. The end of the heat dissipating
fin of the heat dissipating unit is inserted and fitted
(seized) in the groove, whereby the heat dissipating unit
and the insulating unit are joined.
[0020] In this way, the insulating performance can be
ensured by the insulating unit between the heat dissipat-
ing unit and the cap. Furthermore, since the end of the
heat dissipating fin is engaged with the groove of the
insulating unit, torsion strength is ensured between the
heat dissipating unit and the insulating unit. Accordingly,
when the LED bulb is attached to a socket, satisfactory

torsion strength can be ensured.
[0021] Still furthermore, in the above invention, it may
be desired that the tip end of the insulating unit is fitted
into the heat dissipating unit, and a base end of the heat
dissipating fin on a central axis side of the heat dissipating
unit exists closer to the central axis side than a portion
having a maximum outer diameter of the insulating unit.
[0022] Herein, the expression "a tip end of the insulat-
ing unit is fitted into the heat dissipating unit" means that
the insulating unit is arranged between the heat dissipat-
ing unit having the LED module mounted thereon and
the cap having the lighting circuit incorporated therein,
and the tip end of the insulating unit is fitted into the heat
dissipating unit on the side of the cap, whereby the heat
dissipating unit and the cap are attached to each other
through the insulating unit. In this way, the LED module,
the heat dissipating unit, the insulating unit and the cap
are arranged in this order, and accordingly, the heat dis-
sipation for the LED module is performed by the heat
dissipating unit, and the heat dissipation for the lighting
circuit is performed by the cap, thereby entirely improving
the heat dissipation characteristics.
[0023] The expression "a base end of the heat dissi-
pating fin on a central axis side of the heat dissipating
unit" refers to an elementary portion of the heat dissipat-
ing fin planted around the central axis of the heat dissi-
pating unit. The expression "a base end of the heat dis-
sipating fin is closer to the central axis side than a portion
having a maximum outer diameter of the insulating unit"
means that the base end of the heat dissipating fin is
disposed on the central axis side relative to the portion
having a maximum outer diameter of the insulating unit.
[0024] According to such structure, the tip end of the
insulating unit is inserted inside of the heat dissipating
unit, and the base end of the heat dissipating fin on the
central axis side of the heat dissipating unit exists closer
to the central axis side than the portion of the maximum
outer diameter of the insulating unit. Accordingly, the sur-
face area of the heat dissipating fin can be enlarged, and
the heat dissipation effects can be improved.
[0025]  In the above invention, it may be desired that
a reflecting plate for reflecting, in a direction of the glove,
light radiated from the glove in a direction of the heat
dissipating unit is arranged to a junction portion between
the heat dissipating unit and the glove.
[0026] Herein, the expression "light radiated from the
glove in a direction of the heat dissipating unit" refers to
the light diffused by the glove and passing toward the
rear side of the glove (in a direction of the heat dissipating
unit). It may be preferred to use, as the reflecting plate,
for example, a white reflecting plate, a reflecting plate
plated with aluminum or chromium, or a reflecting plate
evaporated with aluminum.
[0027] In this way, the reflecting plate is arranged to
the junction portion between the heat dissipating unit and
the glove, whereby the light diffused and passing toward
the rear side is returned to the side surface of the glove
or the glove front side, and accordingly, the light loss is
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reduced, leading the improved device efficiency.
[0028] Furthermore, in the above invention, it may be
desired that a constricted portion is formed to the junction
portion between the heat dissipating unit and the glove.
[0029] Herein, the term "constricted portion" refers to
a concave portion formed by decreasing the heat dissi-
pating unit and the glove at the junction portion therebe-
tween so as to reduce a diameter at the junction portion
than the portion having a maximum outer diameter.
[0030] According to this structure, since the constrict-
ed portion is provided to the junction portion between the
heat dissipating unit and the glove, the distribution of light
can be improved in the side surface and the rear side of
the glove.
[0031] A lighting apparatus according to the present
invention includes the LED bulb according to the above
invention and a lighting apparatus body having a socket
to which the LED bulb is mounted.
[0032] According to the present invention, the lighting
apparatus having the effects mentioned above may be
provided.

Brief Description of the Drawings

[0033]

[Fig. 1] is a front view of an LED bulb according to a
first embodiment of the present invention.
[Fig. 2] is a perspective view of an LED module ac-
cording to the first embodiment of the present inven-
tion.
[Fig. 3] is a front view of an LED bulb according to a
second embodiment of the present invention.
[Fig. 4] is a cross-sectional view of the LED bulb ac-
cording to the second embodiment of the present
invention.
[Fig. 5] shows illustrations of a structure of a pan lid-
shaped portion formed in an insulating unit according
to the second embodiment of the present invention.
[Fig. 6] is a front view of an LED bulb according to a
third embodiment of the present invention.
[Fig. 7] is an exploded view of the LED bulb according
to the third embodiment of the present invention.
[Fig. 8] is an explanatory view of an LED bulb ac-
cording to a fourth embodiment of the present inven-
tion.
[Fig. 9] is an explanatory view of an LED bulb ac-
cording to a fifth embodiment of the present inven-
tion.
[Fig. 10] is an explanatory view of a lighting appara-
tus according to a sixth embodiment of the present
invention.

Best Mode for Carrying Out the Invention

[0034] Fig. 1 is a front view of an LED bulb according
to a first embodiment of the present invention, in which
a left half side is shown in section. An LED module 11

having a plurality of LEDs (surface-mounted thereon) is
mounted on a heat dissipating (radiating) plate 13 of a
heat dissipating (radiating) unit 12 in a manner contacting
the heat dissipating plate 13. A glove 14 is mounted in
the heat dissipating plate 13 of the heat dissipating unit
12 so as to cover the LED module 11, and a and radiant
light from the LEDs of the LED module 11 is externally
radiated through the glove.
A cap 16 is mounted via an insulating member 15 made
of synthetic resin on a side opposite to the glove 14 of
the heat dissipating unit 12. The cap 16 has an inner
hollow portion, and a lighting circuit 17 for lighting (glow-
ing) the LEDs is incorporated in an inner hollow portion
23 of the cap 16.
[0035] In the heat dissipating unit 12, the LED module
11 is, as described above, mounted on the heat dissipat-
ing plate 13, and a plurality of heat dissipating fins 18 are
arranged on the side surface of the heat dissipating unit
12 so as to extend in a radial pattern outward from the
center of the heat dissipating unit 12. Heat generated by
the LEDs of the LED module 11 is transmitted through
the heat dissipating plate 13 to the plurality of heat dis-
sipating fins 18 and dissipated through the plurality of
heat dissipating fins 18.
[0036] Fig. 2 is a perspective view of the LED module
11. In the LED module 11, a plurality of LEDs 20 are
mounted (surface-mounted) on a surface of a substrate
19 having a rectangular solid body in a shape of flat plate,
and a line 21 is extracted from the side surface of the
LED module 11. For example, in a case where the LED
20 is a blue LED, a light from the blue LED is radiated
through a yellow fluorescent material 22 so as to obtain
a white light. The LED module 11 is disposed in the heat
dissipating plate 13 of the heat dissipating unit 12 so that
the surface of the LED module 11 on which the LEDs are
mounted faces the side of the glove 14.
[0037] The LED 20 may be of a COB-type in which a
chip-shaped element is mounted on a mount portion of
the substrate 19 and bonded thereto by a lead wire, or
may be of a SMD-type in which a package component
as an LED element with lead terminals is mounted on a
land.
[0038] The heat dissipating unit 12 is made of a metal
such as copper (Cu), aluminum (A1) or iron (Fe), or alloy
composed of these metals. The heat dissipating plate 13
and the heat dissipating fin 18 are integrally formed or
connected to each other in a manner to be conductive.
In the heat dissipating plate 13 of the heat dissipating
unit 12, a groove is formed to pass the line 21 of the LED
module 11 therethrough. The LED module 11 is arranged
on the heat dissipating plate 13 of the heat dissipating
unit 12 on the side of the glove 14 in a manner contacting
the heat dissipating plate 13. However, the line 21 of the
LED module 11 is arranged in the groove of the heat
dissipating plate 13.
[0039] A line-through-hole 24 of the heat dissipating
unit 12 is formed in the central portion of the heat dissi-
pating plate 13, and the line 21 of the LED module 11
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pass through the line-through-hole 24 and is connected
to the lighting circuit 17 disposed in the inner hollow por-
tion 23 of the cap 16. With the lighting circuit 17 disposed
in the hollow portion 23 of the cap 16, the line-through-
hole 24 of the heat dissipating unit 12 has a size sufficient
for allowing the line 21 for connecting the LED module
11 and the lighting circuit 17 to pass through the hole. In
this case, an insulating material is provided on an inner
peripheral surface of the line-through-hole 24 so as to
ensure insulation between the line 21 and the heat dis-
sipating unit 12.
[0040] Accordingly, the contact area between the LED
module 11 and the heat dissipating plate 13 of the heat
dissipating unit 12 becomes enlarged, and hence, the
heat dissipation efficiency can be improved. Further, the
size or dimension of the heat dissipating fin 18 can be
also made large, it becomes possible to further improve
the heat dissipation efficiency.
[0041] Heat generated by the LEDs of the LED module
11 tends to accumulate exclusively to the central portion
of the LED module 11. Therefore, as in a conventional
case, when the line-through-hole 24 of the heat dissipat-
ing unit 12 is greater in a size or dimension, the central
portion of the LED module 11, at which the heat gener-
ated by the LEDs is concentrated, is positioned so as to
accord with the line-through-hole 24 of the heat dissipat-
ing unit 12, and accordingly, the heat dissipation efficien-
cy was not good.
According to the first embodiment of the present inven-
tion, however, the line-through-hole 24 of the heat dissi-
pating unit 12 has a size sufficient for allowing the line
21 for connecting the LED module 11 and the lighting
circuit 17 to pass through the hole 24, and therefore, the
line-through-hole 24 of the heat dissipating unit 12 can
be made smaller in size, thereby improving the heat dis-
sipation efficiency.
[0042]  Further, the heat dissipating unit 12 is separat-
ed from the cap 16 by the insulating unit 15, and accord-
ingly, the heat generated by the LEDs hardly passes
through the heat dissipating fins 18 of the heat dissipating
unit 12 and is hardly transmitted to the cap 16. Thus, the
heat generated by the LEDs is prevented from being
transmitted to the lighting circuit 17 arranged in the hollow
portion 23 of the cap 16.
[0043] According to the first embodiment of the present
invention, since the lighting circuit 17 is arranged in the
hollow portion 23 of the cap 16, the distance between
the LED module 11 and the lighting circuit 17 is set to be
longer and the heat dissipating unit 12 and the cap 16
are separated by the insulating unit 15, substantially the
almost all the heat generated by the LEDs of the LED
module 11 can be dissipated by the heat dissipating unit
12, thus suppressing the temperature of the lighting cir-
cuit from rising. Accordingly, the life of the lighting circuit
is prolonged, and the cost to be required for lamp re-
placement can be reduced.
[0044] Furthermore, since the lighting circuit 17 is ar-
ranged in the inner hollow portion 23 of the cap 16, it can

be possible for the hollow portion 23 to have a small size
capable of allowing the line 21 for connecting the LED
module 11 and the lighting circuit 17 to pass through the
hole 23, and accordingly, the heat dissipating (radiating)
area of the heat dissipating unit 12 can be made large,
thus improving the heat dissipation efficiency of the cen-
tral portion of the LED module 11 in which the heat gen-
erated by the LEDs intends to be concentrated.
[0045] Fig. 3 is a front view of an LED bulb according
to a second embodiment of the present invention. The
difference of the second embodiment from the first em-
bodiment illustrated in Fig. 1 resides in the configuration
of the heat dissipating unit 12 and the insulating unit 15.
More specifically, the outer configuration of a support por-
tion or unit 25, which constitutes the heat dissipating plate
13 of the heat dissipating unit 12, to which the LED mod-
ule 11 is connected and supported, provides a pan lid
shape (or pan bottom shape) gradually projecting in a
direction toward the base as the outer shape of the sup-
port portion 25 is being directed toward the central portion
of the heat dissipating unit 12.
On the other hand, the upper surface configuration of the
insulating unit 15 is formed so as to provide a pan lid
shape (or pan bottom shape) gradually projecting in a
direction of the glove 14 toward the center portion of the
heat dissipating unit 12.
Further, like reference numerals are added to portions
or members corresponding to those of Fig. 1, and repeat-
ed explanation thereof is omitted herein.
[0046] More specifically, the outer circumferential sur-
face of the support portion 25 of the heat dissipating unit
12 is formed so as to have a substantially hemispheric
configuration so as to provide a circular-arc shape at a
boundary portion with respect to the heat dissipating fin
18. As seen from the side of the glove 14 of the heat
dissipating unit 12, the support portion 25 has a substan-
tially cone-shaped configuration in which the central por-
tion thereof gradually projects in a direction of the cap 16.
[0047] The upper surface of the insulating unit 15 is
formed so as to provide a substantially hemispheric con-
figuration, so that the boundary portion with the heat dis-
sipating fin 18 provides an arc-shaped configuration as
seen from the side of the cap 16 (the side of the insulating
unit 15) of the heat dissipating unit 12, and a substantially
cone-shaped configuration is provided so as to gradually
project toward the central part in a direction of the glove
14 gradually increases.
[0048] Fig. 4 is a sectional view of the LED bulb ac-
cording to the second embodiment of the present inven-
tion. A line groove 33 through which the line 21 of the
LED module 11 passes is formed in the support portion
25 on the side of the glove 14 of the heat dissipating unit
12. As like as the first embodiment illustrated in Fig. 1,
the line 21 of the LED module 11 passes through the line-
through-hole 24 formed in the central portion of the heat
dissipating unit 12 and is connected to the lighting circuit
17 arranged in the inner hollow portion 23 of the cap 16.
[0049] A hollow columnar line tube 24a in which the
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line-through-hole 24 is formed is arranged in the central
shaft of the heat dissipating unit 12, and the heat dissi-
pating fins 18 extend in a radial pattern from the line tube
24a via a base end 18a.
[0050] Fig. 5 is a structural diagram of the insulating
unit 15, in which Fig. 5(a) is a top plan view of the insu-
lating unit 15, and Fig. 5(b) is a sectional view, partially
in an enlarged scale, taken along the line A-A of Fig. 5(a).
The insulating unit 15 is formed with a groove 26 for en-
gaging an end of the heat dissipating fin 18. The end of
the heat dissipating fin 18 of the heat dissipating unit 12
is inserted in the groove 26 so as to be engaged or seized
with the end of the heat dissipating fin 18.
[0051] A line-through-hole 27 communicating with the
line-through-hole 24 of the heat dissipating unit 12 is
formed in the central portion of the insulating unit 15. The
line of the LED module 11 inserted into the line-through-
hole 24 of the heat dissipating unit 12 is connected to the
lighting circuit arranged in the hollow portion of the cap
16.
[0052] The LED module 11 having a plurality of LEDs
surface-mounted thereon is mounted in a manner con-
tacting the surface of the heat dissipating plate formed
inside the support portion 25 of the heat dissipating unit
12. This is the same structure as that of the first embod-
iment in which the heat dissipating plate 13 is formed
integrally with the heat dissipating unit 12. The heat gen-
erated by the LED of the LED module 11 is transmitted
from the support portion 25 of the heat dissipating unit
12 to a plurality of heat dissipating fins 18 and then dis-
sipated therefrom.
[0053] According to the second embodiment, the insu-
lating unit 15 and the support portion 25 adjoining the
heat dissipating fin 18 have a substantially cone-shaped
configuration gradually projecting in a direction of the
central portion. Accordingly, air circulating through the
heat dissipating fin 18 readily enters the inside of the heat
dissipating unit 12, and the air smoothly flows, thus im-
proving the heat dissipation effects.
Further, a groove for arranging the line 21 of the LED
module 11 is formed in the support portion 25 of the heat
dissipating unit 12. Accordingly, the thickness of the sup-
port portion 25 is greater than that of the heat dissipating
plate 13 of the first embodiment. Thus, the groove for
arranging the line 21 of the LED module 11 can be easily
formed. Furthermore, the end, on the side of the cap 16,
of the heat dissipating fin 18 is engaged with the groove
26 of the insulating unit 15, so that the torsion strength
is ensured between the heat dissipating unit 12 and the
insulating unit 15, thus satisfactorily ensuring the torsion
strength when the LED bulb is attached to a socket.
[0054] Fig. 6 is a front view of an LED bulb according
to a third embodiment of the present invention, and Fig.
7 is an exploded view of the LED bulb according to the
third embodiment of the present invention.
The difference of the third embodiment from the first em-
bodiment illustrated in Fig. 1 resides in that a tip end of
the insulating unit 15 arranged between the heat dissi-

pating unit 12 and the cap 16 is fitted into the heat dissi-
pating unit 12. The like reference numerals are added to
portions or members corresponding to those shown in
Fig. 1, and repeated explanation thereof is omitted here-
in.
[0055] The LED module 11 on which a plurality of LEDs
surface-mounted is integrally attached to a mount sur-
face portion 34 above the heat dissipating unit 12 in a
manner contacting the mount surface portion 34. The
glove 14 is mounted on the mount surface portion 34
having the LED module 11 mounted thereon in a manner
contacting the LED module 11 so as to cover the LED
module 11. Radiant light from the LEDs of the LED mod-
ule 11 is emitted externally from the glove 14.
[0056] A reflecting ring 13a in the shape of circular ring
is fitted to the periphery of the mount surface portion 34,
the reflecting ring 13a being made of PBT, and an outer
circumferential surface thereof is mirror-like finished by
vapor deposition or like treatment. The reflecting ring 13a
operates to reflect the light emitted from the glove 14 in
a desired direction.
[0057] The heat dissipating fins 18 are planted via base
end portions 18a thereof to the periphery of the line tube
24a provided to the central axis of the heat dissipating
unit 12. The base end portions 18a of the heat dissipating
fins 18 are elementary portions of the heat dissipating
fins 18 planted in the line tube 24a. Each of the base end
portion 18a of the heat dissipating fin 18 is formed in a
tapered pattern so that the diameter of the line tube 24a
decreases in a direction of the glove 14. Accordingly, the
base end portion 18a of the heat dissipating fin 18 on the
side of the central axis of the heat dissipating unit 12 is
formed so as to be closer to the central axis side than a
portion having a maximum diameter D of the insulating
unit 15.
[0058] The heat dissipating unit 12 is formed with an
opening at a lower portion on a side opposite to the glove
14, and a tip end 15a of the insulating unit 15 is fitted in
this opening. The insulating unit 15 is formed with an
inner hollow portion.
[0059] According to this structure, when the tip end
15a of the insulating unit 15 is fitted in the opening of the
heat dissipating unit 12, the base end portions 18a of the
heat dissipating fins 18 of the heat dissipating unit 12 are
positioned closer to the central axis side than the portion
having the maximum diameter D of the insulating unit 15,
so that the surface area of the heat dissipating fin 18 is
increased on the side of the glove 14, thereby improving
the heat dissipation efficiency.
[0060] The insulating unit 15 has a rear end 15b fitted
mounted in the cap 16, and the cap 16 has an inner hollow
portion 23 into which the lighting circuit 17 for lighting
(glowing) the LEDs is incorporated.
[0061] According to the third embodiment, the LED
module 11, the heat dissipating unit 12, the insulating
unit 15 and the cap 16 are arranged in this order, and
since the thermal separation is performed by the insulat-
ing unit 15, the heat dissipation for the LED module 11
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is mostly performed by the heat dissipating unit 12 and
the heat dissipation for the lighting circuit 17 is performed
by the cap 16, thus improving the heat dissipation char-
acteristics in the entire structure.
Furthermore since the base end portions 18a of the heat
dissipating fins 18 on the central axis side of the heat
dissipating unit 12 are formed so as to be closer to the
central axis side than the portion having the maximum
diameter D of the insulating unit 15, thus improving the
heat dissipation efficiency.
[0062] Fig. 8 is an explanatory view of a fourth embod-
iment of the present invention, in which Fig. 8(a) is a front
view of an LED bulb according to the fourth embodiment
of the present invention, and Fig. 8(b) is a front view of
the LED bulb before improvement. The difference of the
fourth embodiment from the first embodiment illustrated
in Fig. 1 resides in that a reflecting plate 35 is arranged
in a junction portion between the heat dissipating unit 12
and the glove 14. The reflecting plate 35 is used to reflect,
in a direction of the glove, the light radiated from the glove
14 in a direction of the heat dissipating unit. The like ref-
erence numerals are added to portions or members cor-
responding to those shown in Fig. 1, and repeated ex-
planation thereof is omitted herein.
[0063] The reflecting plate 35 is, as illustrated in Fig.
8(a), arranged in the junction portion between the heat
dissipating unit 12 and the glove 14. A part of light radi-
ated from the LED 20 of the LED module 11 is diffused
by the glove 14 toward the rear side of the glove, but light
radiated in a direction of the heat dissipating unit is, as
indicated by a broken-line arrow X1, reflected on the sur-
face of the ring-shaped reflecting plate 35 toward the
direction of the glove.
In an arrangement of the LED bulb mounted in the main
body of an apparatus, and the reflecting surface of the
main body of the apparatus exists on the glove side 14,
the reflected light is radiated toward the reflecting sur-
face, thus effectively reducing the light loss. In this regard,
in a conventional structure, as illustrated in Fig. 8(b),
since any reflecting plate 35 does not exist, a larger
amount of the light diffused by the glove 14 directly toward
the rear side of the glove is hardly radiated to the outside
of the apparatus as stray light, thus further increasing the
light loss.
[0064] According to the fourth embodiment, the light
diffused by the glove 14 and passing toward the rear side
of the glove can be returned to the glove side, so that
light loss is reduced and apparatus efficiency can be in-
creased.
[0065]  Fig. 9 is an explanatory view representing a
fifth embodiment of the present invention, in which Fig.
9(a) is a front view of an LED bulb according to the fifth
embodiment, and Fig. 9(b) is a front view of the LED bulb
before improvement of this embodiment.
The difference of the fifth embodiment from the first em-
bodiment illustrated in Fig. 1 resides in that a constricted
portion is provided at the junction portion between the
heat dissipating unit and the glove. Further, the like ref-

erence numerals are added to portions or members cor-
responding to those shown in Fig. 1, and repeated ex-
planation thereof is omitted herein.
[0066] In the junction portion between the heat dissi-
pating unit 12 and the glove 14, a tapered surface is, as
illustrated in Fig. 9(a), formed to provide a constricted
portion 36. That is, the diameter of an open end of the
lower side of the glove 14 and the diameter of an upper
end of the heat dissipating unit 12 are both gradually
restricted so as to provide the constructed portion 36 ther-
ebetween. When these diameter reduced portions are
joined so as to provide the constricted portion 36, the
joined portion provides a diameter smaller than a maxi-
mum diameter. Thus, the light U2 of lights (U1 and U2)
radiated from the LED 20 of the LED module 11 is radi-
ated from the constricted portion 36 in a direction of a
side surface of the glove 14 or in a direction of the heat
dissipating unit.
Accordingly, the light distribution of the LED 20 may be
raised up on the side surface side and the rear side (the
side of the cap) of the glove 14, and hence, the light
distribution characteristic of the LED 20 is brought close
to that of a filament bulb.
With this regard, in the conventional technology, howev-
er, the heat dissipating unit 12 is, as illustrated in Fig. 9
(b), joined to the glove 14 in the maximum diameter por-
tion, and as a result, a light V2 of lights (V1 and V2)
radiated from the LED 20 of the LED module 11 is inter-
rupted by the heat dissipating unit 12 and cannot be ra-
diated to the side surface and the rear side of the glove
14. Accordingly, the light distribution deteriorates in the
side surface side and the rear side of the glove 14, and
hence, the light distribution characteristic of the LED 20
is not brought close to that of a filament bulb.
[0067] According to the fifth embodiment of the present
invention, the constricted portion is formed to the junction
portion between the heat dissipating unit 12 and the glove
14, and accordingly, the light distribution of the LED 20
is raised in the side surface and the rear side of the glove
14. Thus, the light distribution characteristic of the LED
20 is brought close to that of a filament bulb.
Further, the ring-shaped reflecting plate 35 described in
the fourth embodiment may be attached to a tapered sur-
face portion corresponding to the constricted portion 36
on the side of the heat dissipating unit 12. When the re-
flecting plate 35 is used, the light which is radiated from
the side of the constricted portion other than the maxi-
mum diameter portion of the glove 14 and which is inci-
dent on the tapered surface, is reflected outward on the
glove 14 side, so that the light loss can be reduced.
[0068]  Fig. 10 is an explanatory view of a lighting ap-
paratus according to a sixth embodiment of the present
invention. A lighting apparatus body 28 is mounted to a
ceiling 29 in an embedded manner. The lighting appara-
tus body 28 is provided with a socket 31 used to attach
an LED bulb 30 according to any one of the first to fifth
embodiments. When the LED bulb 30 is mounted, the
LED bulb 30 is screwed into the socket 31. Light from
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the LED bulb 30 is reflected on a reflecting plate 32 and
reflected toward a floor surface.

Industrial Applicability

[0069] According to the present invention, since the
lighting circuit is arranged in an inner hollow portion of
the cap, the distance between the LED module and the
lighting circuit is set longer, so that substantially all the
heat of the LED module is dissipated through the heat
dissipating unit. Thus, it becomes possible to suppress
the temperature of the lighting circuit from rising, and
hence, to elongate the life of the lighting circuit, which
leads to cost saving.

Claims

1. An LED bulb comprising:

an LED module having a plurality of LEDs sur-
face-mounted thereon;
a heat dissipating unit having the LED module
mounted thereon and dissipating heat generat-
ed by the LEDs through a plurality of heat dissi-
pating fins;
a glove covering the LED module and externally
radiating radiant light from the LEDs;
a cap arranged on a side opposite to a location
side of the glove of the heat dissipating unit and
having an inner hollow portion; and
a lighting circuit incorporated in the inner hollow
portion of the cap so as to light the LEDs.

2. The LED bulb according to claim 1, wherein the LED
module is disposed on a side of the glove of the heat
dissipating unit in a manner of contacting a surface
of the heat dissipating unit, and the heat dissipating
unit is formed with a line-through-hole having a size
sufficient for allowing at least a line extending from
the LED module and connected to the lighting circuit
to pass through the line-through-hole.

3. The LED bulb according to claim 1, wherein the heat
dissipating fins are formed so as to extend outward
in a radial pattern from a center of the heat dissipating
unit, and the heat dissipating unit has a portion ad-
joining the heat dissipating fins and having a convex
shape projecting, in the direction of the cap, toward
the center of the heat dissipating unit.

4. The LED bulb according to claim 3, wherein an in-
sulating unit having an inner hollow portion is ar-
ranged between the heat dissipating unit and the
cap, and a groove, with which an end of the heat
dissipating fin is engaged, is formed in a tip end of
the insulating unit.

5. The LED bulb according to claim 1, wherein the tip
end of the insulating unit is fitted into the heat dissi-
pating unit, and a base end of the heat dissipating
fin on the center axis side of the heat dissipating unit
has a base end portion existing closer to the center
axis side than a portion having a maximum outer
diameter of the insulating unit.

6. The LED bulb according to claim 1, wherein a re-
flecting plate for reflecting, in a direction of the glove,
light radiated from the glove in a direction of the heat
dissipating unit is arranged in a junction portion be-
tween the heat dissipating unit and the glove.

7. The LED bulb according to claim 1, wherein a con-
stricted portion is provided in a junction portion be-
tween the heat dissipating unit and the glove.

8. A lighting apparatus comprising:

the LED bulb according to claim 1; and
a lighting apparatus body having a socket to
which the LED bulb is mounted.

13 14 



EP 2 228 587 A1

9



EP 2 228 587 A1

10



EP 2 228 587 A1

11



EP 2 228 587 A1

12



EP 2 228 587 A1

13



EP 2 228 587 A1

14



EP 2 228 587 A1

15



EP 2 228 587 A1

16



EP 2 228 587 A1

17



EP 2 228 587 A1

18



EP 2 228 587 A1

19



EP 2 228 587 A1

20



EP 2 228 587 A1

21

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2006040727 A [0003]


	bibliography
	description
	claims
	drawings
	search report

